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This application contams claims I -83, the sistus of which is as follows; 

(a) Claims 9, 1 1 , 1 2, 27, 46, 60, m4 74 have been cim-ently cancelled wtthow 
prejudice. 

(b) Claims 4-6, 1.4, 1 5, 30-32, 41, 42, and 47-49 are as originally filed, 

(c) Claims 1-3, 7, 8, 10, 13, 16-26, 28, 29, 33-35, 44, 45, 58, 59, 72, and 73 
have been cusTenUy amended. 

(d) Claims 36-40, 43, 50-57, 61-71, mi 75-77 were previously presented. 

(e) Ciaisns 78-83 are new. 
No new matter has been added. 

Claim rejections under §112 

Claims 3 "-77 were rejected imder 35 U.S.C, §H2, second paragraph, as being 
indefmite. 

Aopucaiits respecduUy traverse the feicctson ot claim I . i he B.xaminer wrote. It 
IS u 1 tr hov\ tht, Ziffle Mte tan Mvt «>tm^n^"itnn turn In^o «c«bs ts cKt Is 

-jr t u t I h ! n i\ !!! )ii \ b i \ \ \\\\s uhnu { it 

t ( 1 \ \ \ i V i. % < 3i i m\ Li 1 5 t t sik jii is i. nwi m*. ^ 

Mottost. 5 ^ik <.^n-^ >f hv. imdcfMood to mean pom bvcust- \\ nnt p •^■^mk tt 
smpknt even a smj?le electrode at a smgie, mlmrtdv small pomt, 

! i "(n, this 3mipra«u n >! ^un '-d uumtlK td ddt.pcndt.nt 

h ( \hil 1} nio*! n \ It ts Tb sv \v.m\ hil the stomuh 

it n \m \ i b t t dcviuidts mip!inti,d Thv*-*, vlasms 

i r nil iii ^ i iui infh \ Ul I) 

i u ipp) u 1 1 Jo nm '.ii i b j J sk 
JiK< 1 < ^i ii d s!i i \ \ lit! c 

■J } t 1 1 i\ 1 1 th ! it ^ 

\ jK aj.iip ti }tu s uh lun ! s\oci*.j{) ih j np! i f r 
in<,{udcs m mvin ol i &tomi(,h tjf tic p>*{ent wd nhcretn the fect 
eiecirodes are adapted to be tsxed to the antrum. 

' K i i I c thn thv r<.i,it»,d s3t«. is bui. c •>u„U to imphn^ t\so subsets ot 

esectroaes. 
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s 1 5 sj 1 1 h ubm it' it ci n 1 I lit* < ^ 

i\m he i 'u>&tis mc mi n<xi^sssiih -a^ d^-pendtni ^Uni ) 

Peg} dine Uaims !6 21 B dnd 16 the i x^.acf ajguui ^ i h; 

K \!U t t sn ),hu K s m i hnt u\ is t ul m ill e 

<. ^ a f sii J n n <, it,t< d V MS ^ ^ t b u ! i 

Ti:cl\e c. 'V.UDed j'^iUl the -;tonuiCh " Ihis {Kkliuo!) iu:v').fc i m V-^\s X-f ani 

paragraphs itJ673j-|.0o77| of fie specification as originaUx flkd v<i* pubiishcd a,N T S. 
Patent Application. Publication No. 2009/0088816). The spccifscatiun stetcs tiiat the 
ionglftidinai and perj^eiidicukr onenlations of ihQ skctrodes mih respect to the axis 
should be imderstood as sho^vn in these ftgores: 

F10. 49A is a schematic dlustratlon of ajs afttenor mtmm 802 of a 
t\-^mLc!i 800 bds-ng smpiantcd tKr<.'ot t\M-> pasrs of lonrit«dm<U!\~ 
01 e e (.'lA^'ode- }<.^4 h Jh« co jUnt of tin pu'^-uH pstcsst 
.^pplu<^ti'>n <imi ii ihii (.laim^ dm outnUvHusts <i\ i^Uvtsodf-* on the 
vtomsich rtkusd to A "hmmmhtul ^sucatation ^*Jth rc*.pe«:t to 
the axfe of the stomach." (jOOTSj: emphasis added) 
I K i<: a schematic Uh strafion of aritcTior aritjuni ibowjna two 

n M^iiHunt I'f 1 vs ! sp u-^i? In tlie iH\t al t) ^ prtMSi 
patfuHJE applR%ition -itui m the damj<», iim oneuiHt o <lI dcstussU'*. m 
the stomach is referred to as a '*r>erp8»cljcaiar orkstatioii with 
respect to the axis of the stomach." (|0674 j; emphasis added) 
1.0 -^H s, Ktjpa 'Mun i njoti of i^Huo- iano i 8'): sh \-s.v>o-c 

vii! ' I M 5 u hn ! t K J eLJrodv K t4 an J ^. pas < 

l.i<i.\<.nt i^Atinl appi <t.<3it50H and iji 4be d'tujH, m 03 en » Ufsrs <i 
ikxfK!<.£.>» Oi Ut4> sti>$«acfe combiam^ sU kasj oh ksnaitud tsa! 
okctrode and at least oue pcipeudkitlar ekvtrodo is Jcfosu'd iu ^ss <i 
"Biixed orseHtatlos with respect to the axis of the stomach." ([06 /6h 
en-jpsasis aaaed) 

.J o~ t t. p i-^sif'i^ *.n<.d <Hx>Sv Jnat liic ax.s" s vhc *. inv* lon<j s s of M unu n 
as sbe\\r jn iht: to\lo\^m£: itiaskcd up vcrNion of fig 4yC. m \\h.t,h Hk < < h J 
d'siSstutcs the v^v*? (the tijjure as onghifdh tiled docs not \nc ad\, the dasrao bn^ A; 
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As ca« be ciearly seen, "longitudinaOy-orieiiled electrodes 804" are oriented 
longitudinally, i.e., substantially pafaUel, to the cafved axis of the stomachy and 
"perpendiculaflj'-oriented electrodes 806" are oriented substantiaUy pei^endicular to the 
curved axis of the stomach. Tiis additional qualifier "long" has been added to preclude 
misunderstanding the phrase as referring to some other, Bon-intetided axis of the stcfmach. 

In addition, the phrase "curved axis" hss been used in the art to describe the axis 
illustrated above. For example, it has been known for aver a century that the circular 
fibers of the stomach are arranged as "larger atid larger circles as they surround the body 
of the stomach ig rigbt angjes to its cun?ed„ jkJs,'' (erapba«is added) as shown in the 
following drawing': 
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In light of these a«iendmcms ^nd Kmi'ks \pplK<«)is (sp afuii> ^^ihrntt that 
daims 16-21, 33-35, and ' jt, >< <!. "-^ ^t ^ 12 .xJiKlpan-igrar'l!. 

Appiicaiits respec1tuU> mt\cj&o the r^iv^, t* I'b < t v aims ^'^ '0-28, 45-47, 59--61, 
md 73-75. The Exaramer sfgued regarding these dairas that "within ihm apparatus claim 
there is m component, eiectxode or other component which is disclosed as dei!ver>' a 
pacing pulse, . (page 4 of tlie office ac^on), AppUca«ts respeetftilly disagree. 
Apparatus claims 23 atwi 26-28 recite that the "control unit" drives oae fU' the subsets of 
the set of electrodes to apply the pacing pylse, CJaims 45-47, S9-6\. and 73-75 are 
method ciaims, so ihm portion of this rejection does not appear to apply to these chlrns 

The Exjunitser fmh^r argued that "It is imelear how the pacing pulse is deilvered, 
to what structure h is delivered or what it is, There could he a cardiac pacing pulse, or 
some otiisr kind of pacing pulse. FurtheiTnore, it is unclear what is being paced" (page 4 
V. t uHtvt a<.tion) \pplicjints respectfully submit ti:kat the claims, whet5 read in the 
om \ ill tK ndope ident claims from which tliey depend, clearly recite that the pacing 
s 1 ^-i-i Kil ^ tht si'e : t vvhiJi *hs. elcato<.(.s au niipK )'ui foi (,lnr's 23 md 2o 
■•S d i u\ ^ ^ \ nKh i mmi t d tv kv nifKOcnJut unt 

i t. 1 i J \ ^ '"^ u u " •> hs V s tl -^n a 1 I V 1 jn 50 1 f Ovkn 

Appii^ms a\e lonethekss ok' ided claims 2'^ 26 44, 45, ^9, 72 iud "'^ iu 
c\phcu'> c^iW ihat ti e pacing pulse is (or is not) applied to the site recited in the 
}CnKC*i\c p, en ;.l<tKis 

> u«" hi:un ,re tht- im>ad concept of applying pacing pubes to the gastrointestinal 
t oCt < bven kno\\n those skilled in the art for nearly 50 years (see, for exattiple. 
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fhcu^fv>rc, o V? of ordmars skul ir the iU uojid icaaiK undcrsutu. tho mtin^ni,' of 
avucf t-orcfpt of a<^''t^omtv'^^ulJ lUvUic I^ nc"s old ^-^sIk^ms bcl!e\C' That tu 

'^pp i.,. ^iMs ivs u!K subhii thtti ins 2"' 2(08,4'^-"^ (. fu " 
73 are allowable under 35 L=.S,C, ijl 12, second paragraph, 

VVhile not nscessanly agreeing with the rejections of claims 27, 46, 60, and 74, 
Applieants have cancelled these ciamis withoai prejudice to expedite the iss«ai\C€ of a 
patent on subject matter believed to be allowable, as discussed hercio. 

€Mm rejeciims under §§102 ami 103 

|f ) C " i c ivt,^,lvt< UtKki --^ I ^^ 1 M '^s b Kit! 

( \ I <, ^ of N \-.^ K 5 I U K J U \ i >^ . i 

I k- ( Id V, ^^)-^^2 42 4^ U 49 Sg b\ 71, ^2 "o, u.id '^''^^vu- tiv.ka 
imder 35 U.h.C. J^lUSCas as bemg unpateritabic over Mesler et a!, m view of Ij.S, Patent 
Ko 000/^91 to Ll5cnetal t.faims2'^ '>6 >8 1"? 47 "i^ t>\ ^ mi ?^ vvere r^-je^ted 
under 3^) iJ.Jj.C. fe1.03{^a) as beine unpatentable over i lealer et al, m vjew of. L=,S. Patent 
No, 5,690,691 to Chen et al„ and iurther 5n saew ot L=.S. Patent .Application Publscatson 
\o ■'Of 00"! 101 c < hon vt d\ < U)>i^s }?> {>0 ml 71 \Mre reKxV<* unde 
1 M }i >o tnpit ! ^ \< sU < il u) ^! \x Si kn 

! iM t I ha t 5 nifuUhv! ui s \ IS ^?Lnt \t h^Hk ' ^h. is 
..i i > u'^ ^1 k t ! V ! ' »k! fuUhv! tn \i 1 1 S ' i( i \p k uo ' i->!i ti n 
\ 'o t ' F>cn 11 mn al Chsau''latKl '-^ x\>.rvMt.j*.t!.ed un ki " i 

5!lOH-^ -^"^ Hmv; nnpatcmable o\ei 1 Kslcr «.t ai in \iew ofl S Patent Ko 690 691 *o 
C 1 ■) J Iurther in view of Ben-Haim ei al. 
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\ li nt ulh It ^ !^t. ilK !,5 v'^i^. ^ k|^nk«t>. urn \ \ \ n 

iKisCN Vih 'Rv. ? ' h the f^-i^t u n * I 5nd(.pi.n k It im I \p|.ht.>ns m).s ^t' 
c! iJir 1 tt t rthtr rscUt. I'le I>;dmies o1 dtwts dent urn 1 1 v^hiv^ h is a^-vt uiin^-K bvti) 
( mc^Ud Appiaanfe ha\t iddmonalb aineitdod tiatm I to k tuv Laint«, ot 
acpt.'nocnt U i\m<- 7 at d 1 0 r th<„ i''i.r''it!\<? ns a M i k\ ^soup nd to <. ! xTii\ n < t xhK 
I i ( s ! \ . k ^ * n < 

trom Meslsr disclosed the claimed ieamres: 

OS li'v it ^ t k V ' i '■^ »i)K>.»'-! m . 

tvivh s ! t n whcttfu I :iu » I 0 n (. ! in shOvjIJ 

!iM V ^ \ <■ hv' times, eg whtn th jn f i ^ '•--r^^ signal 
s \ iu aii?iv.i VheiHtUveh o'- dhiiOM!', h^, t. t ^ej ittil 

s{y{'^ s id) Apiihi-d durms une tn mt te nic,iis d Atm iht tla>, as to 
reduce the pati©itt's appetite dunng those meals, md {b) removed diwmg 
aieals eaten during the rcitu«ndef ot the dav> so a,s to prevent nutritional 
deticsencies which migm occur hi sotvie patseots irom my mappropriate, 
excessive use of. ihe signals described herein, (col 3, hnes 14-25) 

Ihe lixmBiiier argued iiiat the firsi halt of tlirs passage from Fiesier discloses 
apfhj'H i sii.'n>i p H cspor?s5\e tt citinj, and th;. svcoiid half of the passage discloses 

\^ !i ^ni^ i.'p>,i.ttui % aib!-«i't tlai ih>. p\ age i Oi Flesier describes appiysiig 
the same ei: h mem<^nt ntgnaj " rather than the difeent fiist and second signals recited 
in claim 1 a,s amended, otse ot which reduces a blood i^lucose kvel, m%d the other of 
wbivli tf^at ■>hi,sit\ Fhjs p^tssate trotn I It, Kr thu Uih h^ teach or suggest a cetstral 

tVasi Uht i IS n3va 

\\\ i h iS lb s iOn !i i ^ iiiii I iviided is allovvahls. Claims 

24 ' i >{d n 21 difvUl) cr sndiratix depi-nd tiom claiti U and thus are also its 
condiisoti 5nr sdiowance, 

Ciairm J^. and SO 

A.->-i!iv. lilt*' ♦•^.sne^ihiih iia\eisc the rejcason oJ dependent claim 22, which has 
he'^r ie^ si r 5ndv»petideiit k> m i'kIi dinf *he f ituus ot cl inn I, ftom which claim 22 
dhs^ctlv vk vuii,d Vppiii i'^its lx«\v additiOTiali^ aii <,tid<.d ciaim 22 to (a) recite the 
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clarif}' t va rix fif^i and second ssgnalr. art dsffeent ivom tnie t^nmhcj, u.nd (v) no 
longer recite ihu\ The Orsi frequency compotient Ijs sinallcs' ihm ti e ^vccnd tVequcncj 
coi-nponcnt. bm raihcr that ihe first and second irequcncix compon<?sUN arc different fis^m 
t:.^ch ^'thcK the oricma! fcMture U now n\''n<\\ ni ne\s dependcm dhhn S\ aiit cbhn 29 

the GI met, (Shcn docs s m teach appKmg (wo differeni h%xTi.i siiJf~oiit 

respective frequencies, which sigmls are cmi] gured to pmducc d i ttocni effects (bjooa 
glMyQsg.rgd^g^ft" obesity tfeatmem) , as recited m clmm 22, instead, Chen's signals 
are h\ ] lied In a phased rektiotis i> to produce toj^dher a single effect- nmi&ly immg s'f 
the Oi tract. 

i / ;uil^v" u^s,x\;u5l } subn ' "Vj ^ '\-^^- i to o t\e 

trcqueucic^ of tiie secood f cqucic^ conponeni recited in dependenf chxim^ 2^ a;id 3-. 
Clmm 29 recites that the second foquency component is greater than 10 Hz, In contrast, 
the greatest frequency taught by Chen is about 0.23 Hz (12.5 cycles per minme === 0.21 
cycles per second (Bzj) (col. 9, hnes 30-31). Not only is Chen's 0,21 Hz ab(MiS%...k§s 
than the iO I k recited in claim 2% but Chen teaches against pacing at this substantiaUy 
greak-r recited frequency. Chen states that iht' pacing should he perfurmed "v,ith 
ekx. sc;. -Miiiu'.anons t;v\t ^lasc i StcqiKn<:> i ai Ci u.V u or yx-at.n ui.r. tbo - a.ra! 
frcq-uic\ ,ipi>o.^iaK-h h!^' .-^j <- cle sod .v;d "--"'r < x'jt-atcx shou.d proiL4 
OfoEra- to., uoi ^ :.n„>N-^l~^4 .^P--^b<:sis .alJ.xh, i-asd . ic i^fc<uc-,t n^fucno. of the 
I'} ir.Kt \u./iJ Ch^n i.- m "ihe u^pei portion o{ the duooovuni ^^i\i:h\ h> - fsc f tO'-o 
of approxlnriatdy 12,5 cptn [c>cK>s mhtutc];' which eqtuj^^ o f, iiros 4^! 

Claioi 30 of the present application recites even greater irequcncscs, which Chf^ii wo,^ki 
have eves less reasoii to ase. 

\ \ > \ cspct,.U)lK HilniU tKu c'.^niis a'ui ^ ' . 'o < 1 >t 

I cs<.i ^ ol V S)on. as are <.Linrs ^^-"'M and win^ . usavJ ^ <> vie >< 
depend from claim 22, 

CkmmI6'~3Iand33~3S 
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Because the Exanuiier rejected claims 16-21 and 33-35 under 35 U.S.C. §112, 
second paragraph, as discussed above, the Bxaminssr did not provide any reasons for th.e 
rejections of these claims under 35 U.S.C. § 1 02(h) over Flesler, In light of tite 
amendments to these claims discussed above, which overcome the reiections under 35 
U.S.C. §112, second paragraph, AppHcattts respect&Hy submit that tbese claims are 
allowable nko under 35 U.S.C. §102. 

New cimms 

rii >^ 78 82 ncs^ ^o icx\ outituj h^ bcui iddel CUunis "8 ar'J S" u 

parallel xo claims 4 and 5 as ongmally filed, 

Appiscams respect&ily submit that these new claims are aJlowable at least 
because they depend from allowabie independent claims, as discussed above, 

AppUcarsts believe the amendments and remarks presented Ireremabove to be fully 
responsive to all of She grounds of rejection raised by the Exammer, U view of these 
amendments and remarks. Applicants respectfully submit that all of the clainis in d^e 
present application are now in order for allovvmice. Notice to this eflfect is respectfully 
requested. 

R.especttl!Oy tvubTnilted, 

/WUUsin If, Dippert/ 

William H. Dippert 
Reg. No. 26,723 
Attonjey for .Applicant 

Mv. M . ^ 2012 
I ' r , (^ht'un <fe;Mellott, LLC 
j>une No 7C0 

W\sxPa!n'* \e\> Yoik 10606 
Phone 9M 'HnfDjrect) 
1 -Mar. WDippest^/et-kettseamans.com 
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BirmsMghsfi}, A,, "He arniiigeme«r of the sswscjiiar fibres of tie stoniitc-ls," 
Trsas'actloM oftht Koyal Acatleissy of Medsdsse i» Irelaad, Springer London (189S) 



Tm AmmQi^wmT of the musculae iibbes of 

mS STOMACH, By A. Bs&msQBm, M.D,, Fmfmor of 
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gutnman' of feho si<X!«unt tit th<i siitseiikr c(Sit. foatid iei the toatli 
< R>i3, «f (^Wt « { ^ > » itb virh t h accoital", I iua> adO, ot r 

tjaam'g dsftcrjptioij 18 foUows -The muse-alar ftoat ftoasista 
of thi'es seta iibses disjjDsed m l&yevs, md. B&med fmm their 
{Hi^ecM&iJ tise loagitadma), the eirejjlar, and fehe oblique fibres. 

The ]08git«diji£tl fibres si-e eontinuojjii with those oi tli6 
oesoph&gas ; they spi-e&d in a ratHatisg laiuuier from the cardiac 
oj-ilic6, and at-e fouad ia greatest abaadaac« along the cm-va- 
tmm, esped&Uy the l&mviV one. On the aiiterioT' arid posterior 
surfaees they are thialy seatfsersd or, mnvmly m be fo«3id, biife 
8r« 'R'dl marked, aad lorn a thick misform layer n<Jar the 
pyiortiS, 

Tfaft droukr fibril forsj a <:ms}) -u )>.\>.r v'V->r whole cx- 
.un^cr aid JVigtjj <.!rci**a rhfy suftfu-id t-ht. vOil) ui" the 



mrsOTT^K .mmss 'nm stomach, 23 
{ u ^ 5J M an^i*>s ti it« t^Uttl ixis anti uvi th<» 
« ! i j U H >^ 3 i,tr it N T ^ 1 Vt 

sphiBcter, borne ot the cireute fibres appear m Im vmiuufw^l 
from those or the oesopiiagas, spKsasJjag b-oxsi its vv^i^ 

Xhe jtanfytaost Hntsciilar iaver is meompkt*. mxd wasists «f 
ftft ob]3!ja« fibres. Hi«s8 are oo»tv«aotJS with the cimikr fibr«3 
of the gaJIet. oh felw kit; of tlie csrdsse onto, wbsre they form 
a c&nsidsmble str&tam : froas tissc pJsce i Jiey t^esceiiS obhquely 
08 the anierior arui postemr yarja;;';s os 5.he strjmach, wfeero 




with tJi* underfymg hht<^ ol t})« mid>3Ie layw, f !i« hbrsa »f this o«wr 
kvw foixa * eo»tS»uoas cavsneg «U om ths f{vs«tof futxi ot tins fitvH»i»ijh. 
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iicco«»ts m oxtr tefc-booiss, lt& hbrea are, oi conras, conti»«o«3 
w«h th» 3oBgifesi<hti»I fibres ot ihts oasuphagas, asd they fwraj 
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each <-arv?ikt3:<5.. b«t pavfejealarlT on the lesser, a wel!-»iasfeti 
liivi's- i)i iiisoiin-O'js djstitict- himd]$fi, ^vj;-:Ch tinn a!s the t'ivo 
t-ttrfacfs xrao.hfjd. Hie iuyer exists, nevtrtheU^si), siH o>'er the 

les? dsstijiCliy k-»(.diiuii!5al ji> pla:??* paj-tiyiJisHy nsiar the 

Siiiddie Oi the stinaoe;? bentiath ilse cjir l;;! jsi tlse j-eigh- 

bourhoocl ai iim t:.\$iv!s.kmi (0, fig. 1). 'Vi;e .Oiir^a froin. ths 
right' siOe at ilvi <ssofhugm pass along the ksser curvature ; 
vfMb those from tise le^i; sMe csji be traced OY«r tbs samisit «f 
the fHndtfs, and along tfeft great cwrvtitTU'e to the pylorse, some 
dist&neo from which th& fibrea of the two evsi-Tatures, spseadliig 
0M% meet ajtd fovm a eentisti&tjs aad 'R'sli-deve^oped kyer, ol 
aesriy eqwal thietoess all roasd ths narrow of the sfeosjseh, 
The fibres on the froist axsd fehe hack of the cesopbiigas pass to 
the cormixfndisg surfaces ot the stomach, some arching towards 
the right, aad others, which are much more s«mero«8, towards the 
Mt, These latter, aa they sua dowB^var<5 and to t^xe Mt, feeeome 
laixed—to a gieater extent th&» ^vovski siprw&r oa viewiHg the 
sayface of the oat«r kyey—TOth ihs under hir.g litre? of the n«xt 
lavcr, vch!i.'h ^' U-is piittof the stomach m-^ passing la sB ahaost 
suiulir Cij'^Ji n ^5, fig. 5 ; Js, %, 2), iV-wt-es lht-»e sssophu^jtuil 
fib?*;'5i !j\¥ccpiiig lu xiglu s«d Mt, tln?te is arx syja ou <juch ?i.5r- 
face soia^i uititinicy ■■■>^L-)^v the- c;trdi;u 'm whkh th;? Sbrvs of ih^si 
layer are- irregiiUir or ^vauiing. 

Pig. I <;ivvn a giJixl !]■>! fh-' gs-'M-'-vil i6rrsi)<;orftv!,!i i4 the 
laver, bat it >^!i<i.j!<l N' |i inffl ■■!)' j^..:t x.siay of thfj tllijvjj &t J 
i« 1, whM\ appear to hs costkmo-aa with lh« lougiuicilisal 
libr^-.^ of the •pluv'.^'-, i-.<<'=nr b-^l-n;.? ;c. tk^ msddk' !ayer, ay 
be nh"<i.f I - I ~ /■:■!„- i!^" 1U- ivng";i;!dji".a; ■ibrw; df-« t^Jidirjg 
frou: tU) a-c : 

Th". M\>\''- Ljthr.~~~ThQ iibres of this layer ar^ ijai*! as 

sbo^s'!nnib<< (i\;oiatlo» givsR iiixsve™ t(-> f(,!»t-K'nt:i; hi tijo J'orm 
of n':clec" ai. Ibe fsjndss, axsd to exfceml &« & mmes of. yiags sar- 
roiisjdini- tl;f3 fitoxijadi in it-a vbole k;!)-.;tis i!.!} far a.-^ the pylwus, 
whtrc they are ihicker-ed to foira tise pylosic S).-ba-sjt«s-, WitJs 
this dosorjptioii 1 Ciujuot agr?<,-. An oh\i<rm otjectioxi to 8»&h 
8 description of tho layer— apart from the fact ih&t such &a 
»iT»ageiiieat eamsot he sfco^vn by aisseetlon — ig the diffioulty, or 
impE^ib|Hty,of traotog the coiitiHaity betweea fibres so disp<^d 



MU$ouLJiTt ^imm oy stomach. 2S 

a»d tiie ckcuJar fibres of the ce80j>hagu3,~~s difiiealty wliieh is 
got over itt some demiptious hj avosdijjg the qitestloH aHo» 
getiier, ajid ssHipJy stating that- the fibres of tlse jnt-eniiU. or 
oblkjite kver are eoi}tina«as! with the circular fibr«s oi ilm 
(ssophagtig, -syhik the ctKnikr fibrea are aUovyed to coiumesice 
oti their ow« aeeoarst at th^ faadas, »o mmeciikm <ff mij icmd 
■with the (ssophagiis Isdag meBtloBesi 




t«5SBa\ g3>T8ft of the cesoph&ps which sra wuovwi low do™, showing sbs 
suspetfi&iftl s«t of thii ewaJsT filn-es ; thss« at S sst* th» filitss of t}f« 
»iSddl* J&yer of stomftk A', the ohUa»» fibres of the jaifJdIs wJiiah 
b!*nd to «otH* «xt3ftt wit>i tho orftrfyi»^ fibres the (j«t«T 5sy«r (see v?; 
% J). 

in so far as it relates to tbs portitm of th« liiyer which lies io 
ths right o! S;hti wsophagas. That part o? it, Iio^vctst. which 
vahm to the portiois lh« k)-«;r en t-lH> hih of the «;sopliag\ii! 
is; «;jitirs!y iisat^curis.;:*, for t-ho resj simpis res^^ons t.h&t practi- 
ciUly ao iihi'&n of the hxjm; at lecM m sjmtikr Jibrss, ar* fotjjid 
Jo tho 1«ft of the cardta, and tlie 8i>r<?s whMi forssi wrtgs aromsd 
the \m\tt end of the atomseh, eommesckg at; tfee fuiidna, te&ily 
lisloag to the internal or oMiqtie, lict to tiis eiroalsr layer of the 
maseakr coat. 

The airangemeut of the fibres ot t-his eoat wUl be ist^t easily 
sndeTStood if we t&ky ap tbsir deseriptloa »t th& pyloric end, asd 
Miow them towards the opposite estrmitj of tlie st^mseh. 

At the pylonjs, as Tjsaiilly tkasribodj tlie circular fibres are 
aasieroas aad well dev'elojxHl, corsstit^iting the pyloric sphmcfer, 
which sarrorsnds tliis aper lure iij the form of a diafchicSi m& stotit 
musculM mig^ Io the adjaoost imrrow i«>rtkia o! the stomach 



tb6 fibiPS 1^ ] \ I (] «■! J3 ! -^^ll th 4 m ) 

i nm ^ HI M ' ^ ^ ^ « U ) i 

) \ ii i n iM i » il i ) } I:*- 
uu iibr ^^ ot ^\!uch c i } s i% <. u s « \bi i h ti ^.tr 

to th ixs^ ot ibt orgHi ih •> 3p4.uiai in i s>-t iiu i 5 

rxipteii K&& tii& tipper |>orti&ji of the riaa;s. as ihar erosi? tbe 
lesser curvature of the stojiiach, ■ biteli ■ ag&jnst ibe termiaakoa 
of the tcaophagus, md ssve p?eve»ted, as jt- were, fmja x'^^*®'"-^ 
any Jmlier to the hit. whilst tlie Iowct jwrlitfus of fehess hhvm. 
— ^li^nsrfy, tbose on the s\trtaces — radiat« from she «gM »iae o! 
tlie car<J)a ! where they are more or kss bestpfsd ap agaiast 
tho «iaops>airi3JS> dowo wards and to th& ieit, with varyjsg 
degrees of obnquitT, across the sarfaccs oi the stomacli. Ih&y 
finally 6»d on these suvfaces & Mm to the lett of tlse 
Ins of il If pha^^a i th% ^ul tie n ih „ 

I it 1 a i t tU Ut U i 

1 i 1 fe 1 u { 3 

i j ti \ \ 
eirsilar hbres <^f tl-j inlerui-l l;iYer~~.;i teyjsiimtiOJi smllaf to 
that of tU« oblique- fibres of the inti^riml layer (fig. 2), These 
\ U I i I 1 



This arratw^exaeat cas b<; repm5uc«a <Hasr»m):nafeically fey 
t i i j I 1 I \ 

and passing o,x fe> it, ov.i: ife pylori<. ead, a large num!x:r 
!• 1 t ). t tl 0 0 1 I j 1 

} hi tl I 1 } it\ Ij t I Slits 0 s i 

^^ u Hi 11 hf d3«|: <i d ixi M tni 11 <it.ri at i i,U 



m-scxn:*i>s hbbm of the mmkcm 
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aaglea to fcbs lo»g axis at fches stoiaaeb, aatil the issophagsis is 
reached The west nag after tlsis ki-visjg h^en \mmi\ oysx tlfS 
pylone eud, sliotsld be drawJi acix^ss febe stoiisaeh mitil its nppsr 
ea<3 k caaghfc by fee tssopbagxis, m Itnyer ei«3 should ha tihen 
moved a iilUe way ttnmrds ttse fuatlus j the Siicesedsag , rmg 
having hmn c&rmd as fur as the cesopltagiis abov«, «ho«M hsivs 
its lomt md drawn st-ili farther to the Mt-, and so on, until 

fia&Uy SI TiMg iss |>»fc ojj wlii«h. wfam its ^pp***" *?Bd Mfiahf!3 

agaiissfe the a-sophagos, has its h-wsT ejsd earned to the letfe, 
right- over ihe Mid\sg, so th&t it will come to- he as a baud 
A'^i it ' utjai jv! oi Oi<* aoophttgas (% 2) 

it shoiJid hi; iiUma tlisi:, uabke tise ekstie bands xa tlje 
a"- i t di iribtd, lh« fibres -^hiCh radiate froxu th? 

} ^1 It,!. i\ <. -.)ph«g«s dovfTtivtards atid lo {k> l(f >n 
V n 1 s (1 the sto'sach do »ot fom c<>n plut m 

! ut <hi* h fy. bUxii t<-> sortsf pxtent \Mth tli*? <tx >h >! | ^ 
( ) n Mh •>! K ! <SyMb<-««r1i i«vi5t i >!0!it 

i s U ^ ) ill ' < ] J e ri an iu t^«s n;!.* n - 
-v.! M ) -I ! s ^ ^ h til UK'' " h'^r^v (.1 



<.b c ot'ei t<i th<; <.rHvh ' x,> acti i i> tb.. ^ lu 
1 aja I th u I ! i!^ *u in x.^*. th is i I a 
->t n i t 1 i^bt *■ < \ pb ! H ( <. K i »s f < ' 

5ltS r I J ( <kMl -1. ' O T .! ] 

i^W> <. * Oih^! aiUtb £'!■!( f '<! r 

^ lb t f !' I id i dt J i5 5 ^ * * 1 " 

t> 1 ot }n> j.J.tt if {he u)^(Jx h ua ' 

thf ) t ud' [ the «sophi^xi<i tkp Jippt od^ <. ^ ^ J 
'iibh i^'kii-i !l (ats irfaiKHiment sitnilat iu th t jjbt^ 
tlif o^'po&.ti* of this ttibe m <.ij«nectjmi with the n^^dalo 
kyef), whilst the rest; oi the yiHgis s&diate With meresaiag degrees 
of oMiqtutY imm the left side of the eardia across the twc sm~ 
him, as ths well-kao%vn aad eoasmoaly-descnbed 'ohllque 
fcbves' of the stomseh (tig, 8). Qt these oHiqw Sbres ibcss 
nearest to the fandas ran with a V8?y shght degree ot ohhqmtj. 



S8 



f<tj: the tpansitioa torn tbs fibres which form. nn%?. rotiisd the 
wide md oi iihe sfcomiicb to iifee w«H»kss>^-fl oMs^ae fibres ia 
very padaisl. Use jsext fibr«8 are Kiors tlistiRoUy oblsqm, md 
mo earned » coissklembl* disfewtcs towards the pylwie eud, 
whilst the succeeding sad highest fibres ma m&tly p&ntllel to, 
m great disjmee Imrn, ths ie^erearvat«re, reachiug almost 
as Jar as the aatraffl pylori Alwve this (K, fig. 8) the obHgae 



<? la^rnsUaj^J-of «!tt«<!»Ur coat *f Sio»i»f?i- ^f}^^;!f«<J^Rsl s^br^s of 



t;i;r:tsjn hs- uih ih'^ Stress of sh«> nndSh- laei <4 U.e ,^^wuach, 
^s■hkh ruLit-j *K ni the it 5>jde t v-sir-in^.^rd ihtr U^it:, 

S!it«r»al layer. 2v»>t- tb»t these two sjUf tbc cuc-iUai tlb <tT« 
tiiStmotlj' setmrdted Crorn wo axiotbt'r <; >tj<.'{-';sfig(s<« hul it 

vfili be foaad, m tmming tbe ioiigitadlaal fi'^iees as the lower 
end of tha tab«, thai; the dretjlar dbres lying hiimediately be- 
aeatfh uasums, m tbe st-oaiach is spproacbsd, m oblsQue di^eetioa, 
88 if the Mi mi of tl» riugs which these libi-es form -were 
dippliig dowjj at th&% side of the tabe to the stomach j 
below this they sre mm to be eoatiauo^ tfith the fibres of the 







s<r 1 1 i i \ till. ^ { s li ^ > 

I u 5 )■ h^< M>>^ i th n S 

i n\ a h n a k u a i 

t *t iiii k u tbe-j Mtintt' twm tbt. kit m&i ,>a •>! -iti! j 
<iowisw<Js s«34 to f;h« xi«h% m eaeb case oa both gxitfaces of 
the stoitia«li. 

The tenasxiateon of the obhfjiis febres of the mtmial kyer, i 
to«»d, eomspojitisd to the desseiipSiioa given m our test-books. 
Thev all, so fai' as 1 w«Id maiss out, af Sser pasajag acroaa th« 
surUCPi. oi the slomat^i obIjq«<^h \<«ttblt ds i mk*, tarn 
tatht'r abrupti} ^^>'^v'irdsj » '^'ta* s r\ >t iv'^ itja the 
1 1! calasc fibres o£ th<s uiidtUe li^t,? (M ft^j „ls pomJul ous, 
a"bo¥8, at least some of the obltqae fibrss of the smddie hy^v 
termmate in a wrrespoiidiag fasbioa. 



i i J ,s \ U>1 S 1 ^ „ 

53 ! d ! 5'*: s C U 5 ! i 1 3 !-, ^ ] ) 

w ! \ I u n ! 1^ til |. b ii 

tibres ; the fotmer, which a^e tb« mt»e limnsmjs. are fmmd m the 
form (it nisgs msryoaiuljag the stomaeli Irom the spiiiacter pylotj^ 



0 



xiitl t r t a i i ] ii il ^ ill 

tibo\< oi 5! '1 <i5 1) jjUt^jU'^s it f 1 ^ 1 o c t t 
a 0 i •! itit. lb fl'i }<^oj.i s ^li 1 a U 
us S i5-< t i I h ^\h1 ! N o 

th V I ! t h £! t h u 

/ < t5 5^ s a iK u t a u < >f 

ro hi a \o oi>i!(|«<> hb'C-i but ^ Jsi t o it m« bsil 
sijjfbtlv devslojiftd m the laiddie layer, they lona ati important 
part oi: tiie iDtfiVKal kver. Eegamisig as a smeis of tsuck's at 
the smanut- of the luitdtjs. it extsjxstJs la the form o\- si kyer of 
riftpB. disposed at tmH sjigles to th» axis &f t-M atom&ch, as 
fa? as th« oardia. Beroitd thm it m QontmrniX by a number ot 
iil>r(}&--t!is'W8U-kji!>wii oftii(jue muscwiar ft&m of me stomaeii — 
wbkh radiate fvom the i«ft sMe of t-hs a'sophageal optjmag, 
do^ynwards and to the right oa both sarfaees thfi stoujach, 
soiiKi of th«j:a x-eavhiijg almosS; as far as the aairuta pylori, 
Th(?s« Obrfts sjkI by turKiag &by«pUy twards the great mrva.- 
ime and passing isito the clrcuiar fibres the laiddle kyw. 
The iughesfe of these obH«itte fibres pass aboViS into the deeper 
eireakr fibres ot tfee a'sophagHS. 
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GastoMntestmal Pacing; * 
A New Concept in Treatment of Ileus 

AvBiN M. BxuxvTAx'** M,D.,Ro™ Wmmov^, B,E.E., Wab» O. Geotsn,*** UJX 



of this conation heretofe 
Ims b«Nrfsi krg«idy passive in nature and has 




sialdii <K.tiv1t>' of the gastjo-kitestinal tmct of paralytic Seus by direct deetricsi stima- 
lapidly leads to distetidoft of boweJ kx)ps kds^n of the gastro-mtestina! sjrstm utttiz- 



TOth Bmd aad gas, which if left unbr«at«d ing a spmally designed electronic pace- 

maker (Rg.l), 

Open-heart mxgesy for vexstrkakr septal 
defects, tetralogy of Fallot, arid atriovtai- 
b iedaris e»m«nn5ls t>-pes of sg|>la1 d«feeSs 
was introduced in i^l*-^-* Fostorgicsi 
tHimpkte heart bloclc with its slox^ rate was 
expeode«ce<! m soim of fcese patients. It 



is prone to perpefcaate itself as a ' 
cycle, the inore disteniio!! iX>2x;!rring tise 
xnor« p&rslyzed the bowei beconses. Field 
aed electrolytes are lost into tins third 
softs - - 

. in s 




appasreet that the then 
; far treatment: hy mmm 



iug cardkc outxnjt a»d conssqueHtlv the 
mortality rate in tte bkM^kgd pafets was 




m\<Ki~ih&l Joe >de s ^<^i.m -s \n<. 
psemise that i u mt. \<\t- i i \ t 
s-im> mm xnd h^t i Cii<t n nolu ' ) 
m)i ( H\ ^( a '■ho ■VdJtJkU <f i. c '^t<r<' 
I sli ! J (iJiT * or of tn< c ' tir ^n? 

and prognosis of complete h^art biock**- 

In costrast, m striated masele osly the 
fiber sta«»iate<i wdi contract. Ihs behavior 
the ^astyo-sstestaial mtJscH o» ^Aer 
hand, lies midway betweea that oi the myo- 
cardiHJii aad striated a)«sde, if one stistsH- 
iates a pomt »pon the sisaB mtestaae etthet 
HiecbsjMcssBy or eleetncally, a local con- 
tractioB results which usually iS propagated 
for s short distaace from die pomt of sto«- 
ktson. Sometimes, howwer, stimuiahOB at 
a point wli produce s penst&ltic rush wbtcfe 
will traverse a comidergbie length of the 
latestme. lhas, ijitestmai inascle also be- 
h&v«!s as a sv»cvtt«m b«t ts not nU or nom 
in its response. Anatomically it is not cer- 
tain whether the Bhexs of mtestmal muscle 
cofj muRK ate v.-tb each other or not Thtn 
appear to be ^uite <1iscrete. However, any 
oouijectatm that mav e\jst ^tem to be un 
importAut «.»nie it a-* hiOv,n that conduetioji 
doe J8»<roU fnra tht pAs^-a^e of dceincal 



a<.*t% di ci,tl> from ufni:- 1> m-!^-* <. 
hi^ loxi^ s a X \\ iisc) t. 

•^M h * si ! < 

Ik txikm^^ { 1 U( iKa-i.'d^, 

pa«.fi aku I, 'i n5*.i.i-x!dnl rKtr^dt n 
tSt trcatiTit > tl oiBifh*-'^^ hi.^ * ' 

tugetltet ull }^^^ an lop; ^t*; stuxuHu 
ton ft "it roeirwn d he p^v-s-ssbsl 

tty of applicatjon ot < sjwuhi!. Njn'^fif t tv) the 
t eatme I oi * b<h mrul dsstci tion due to 
inadequate pt^ristalsJS bv stauukting gas- 
tso-jntestjsai motilitv by aieans of direct 
pacmg. 

fxpo Jtoi ob<: r n i i,^ mdi- 

i \hd that ths<! fK,w <>p<. ^ n <.» % r't.ad 
aad wortl y of fortliea ts rsns^ k'^s 

Our imtiai e^pensnsnts npo fhe 
ga&tro i&>tim\ motiht) ste t sum d 
Snd optimal current aiuphtudes, p«lse 
lengd), freqti^cy, and to deterfnuie feasi- 
ble sites in the gastrtvfetestmal tract for 
effective stimulation. Extensive ex£5esit«enfc! 
fallowed with vmaus types of eurreist m 
regard to wave-shspes, ptslse length, and 
frequency and with regard to thesr eSee- 
tivenes m mduci g ppmtaltic attivitv 
Th«!s wcs-o the« tested and madiSed for 
htanan use bi^ed on expenme»r<t earned 
OMt 013 the authors uxsder fS«oro%Y*ps and 
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<isn it !j !■> ;(< leitH '^<idoi;.,on(g !ipa 
fotomv (I'jg. <J). 
it WAV iitund fr»->'» b<-<,i ! f v ir :i 

cufptji and a ftcquescv of oO LM.\es >»!=>( 
given fcsr five to 10 seconds duration would 

be s»fficie«t to indnce effective penstaltic 
<»ctivjty snd -vjt p jf-<. iS'!bl(, I ,n 

\ ?■ <■)!>( t< <. > J uIhn (>{ 50 

n ! <■ >ui X n<. i«H it ^;lf five fcond 
iiiritKi! HI <:ti'jt inh ^ b kot s ont' 



1 \nd 




ptwed wiseB the aatnini a«d 6rst and sec- 
ond parts of tfee diKHiejamj were sHsjHt- 
Med. 

Stemktksj was tri^s^^ by tHjipolar aad 
bipolar electrodes, tatraiutJiisaliy, trans- 
bmjaaBy, mtrajjiuraHy, md via tiie serosa. 
Uisipokr, transiuxaSsal sdmHiatioa was fa- 
vov&d mA accepted for diajcal appHeatJOij 
lx'ca«se of corsven!€SK«> and because it was 
J «>■ i ed n h< t icctracal field crested 
by the use ot liiixpoijir electrodes woidd 
traverse the whoh ibtckwess of the bowel 
wa!l asd stimulate both Meissaer's and 
Auerbaeh's plexus a»d the smooth mu^ele 
layers over a larger area {¥i%. 2). 

Technic 

The i< slJo^v. 8«g «•« th xi \v a-i dt \ clc-^i J ^ 
jb«Ku1 \\^t o mti tsndp v-'-^g A sjH-Lidh 
dr<it4;n<.d bs i^v P <~ f'.i <dv s\ i jtKoq > 

rtM >i mini | Ua« ds^^oibb 

ni^ \ } ! pi-i-xd mi ■> 

ih<f s* a li is n s \ d*. w e<< t 

tr>d<> in "ht bt ->t x '> mh. pktr 



1 



i ib'^^ ^-<.5i*? tl or 
b ibcb V are 
Oh s r ! ink jUiial 
* k> vkb\e! u] nUfr 

;,(>r;5>alh n th<. AtAtxm 
■id ejraph'HJiE; 



as sOt j«ter\.ak 
tiVltt gte^ik't 
wbert? triksriiitKJri. 
i s^T<.<"Ul -i^c pnk*'- k> s nn 1 sk <. 
iti ^ J- ''^^ in I ikt ^ ^ b b 

stool IS passetl 

The tec-tsa! * sj << 

piohe « ps»-«!Ci, mlK. he rivksm hj*. ib> 
Ix'f'ti tinted t3,nua1h fos ? lushUjn TV<v 
Siethod \^as sttiuMv acd io (S<-<uat<. thf 
krsje box^t:"! u*t,clij<.a, ci^tm. s fit hs> 
he?f3i k^uitf^ fc iMo t t< i n < ui in > pe..<< .skjs 
to pm%c Kwid p<., top<: **n<.% i-tr 
imiraS i »ph J U . <r i<.T -.d stH b us' 
>{ l>!pv X k\A-< de-- !i"> b^ k>«a b ^^4,' 
b\ uiH'tst sSklifv tJ.S!, 1* ^utur^ 

wsth the lead wires broisghi: out tbsoxjgh 
A tim -stab wound m tht ahdoniinsd wall 
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has hiuiii xittiized etfectiveiy for siimylatiois 

CItnkJil Apptk.-srion 
To dfili?, gasho-tjstestinvsi yaciiJg has 
hfi-n u\iii-Z!:(l in QViiT 40 patj«nU with p&ia- 
lytic ileiJS ot diffenfig el:jok>gk;s. Beptirt;; 
of ■■e|:jre5,<>xit;}ij.'ve !>at!e5its treaJed follows; 

Case Reports 
Postop«s-;jiS:ive Use 

Case i M, V U. 995*534 This 62.y,.;«- 
oi.i whife «or.'isH was ;nin>i«<id K> die i.?i-:iv<!«jty 

^ > i« il s !i ( (. u t' Mt id ^ i i f ' 

iilee; at tb« .-.Hfchirgd sv*?a, Sh* had SO-desgre* 
fret", 3C«1 hislamMie- stimnktsow. Osi Deceia- 

b«f 10, 1962, sJ-.o ntsdftnvKJst Japstotowy for xepaSr 

gsi;.«f-!j;t;?;it.T:,;l pa;.u\g sva-j ji-iirfet-i ^itsij^iJijj 3 cur- 
rft.'SS of 10 MA With imp«h(js im* secoads dwa- 
ti08 <leliwjed every itiinute. Active hswd so««i3s 
eoaJd be atjscnitated c!«rfeg stimdation, Sixtee» 
howTS alter psoisg started, she passed ga* aad had 
,t bowd movesisent at which Ume pacing was dis- 
cf)ntSHue<l aad oral mtaie started. 

Comment. In this case and in 8ve other 
patiests who had kul either Billroth H or 
s<igme«tiil g.HSrs^ctoniY with pyloroplasty 
and btiatsral vagotomy,, ixarssgastric, rectal 
or gastro-mtestmal pacing was eSeetive in 
iftdudsg asd maSntaiamg bowel irK-ftilii:^. 
lit these cases it jeqtJired a« average of 
16 hovirs of pacing before th& Srst stool vt'as 
p&sse<l following wpJch pacitig was fou- 
tiiKly disontssMUKl ThejO paisetsts have 
dexnoxistrafcvi iiiUt p-viist.-iiksc acnvity could 
bi; sndutx-d jsunniaii^ed b> pacli;g and 
the period <A recfiv«r\- of fonotion for the 
pargtic bowel QOnid ha shorteiied after 
gasfdc resections %vid> vagotomy atui pylor- 
oplasty, 

Case 2 (3. C„ -J. H. m)m}. 'l%n S-y<=-a»--(iy 
white had bilisvy f.')rrh-:>-i;\ jwrSai hypt-:rt*?nsjo«, 
and r»pcsiUrel episodes of !seir>i>rr}iag« f<OJ.« «o- 
phsgeaJ vsrfceii si«ce the ase of ««e month. She 
was sdtnUtffd at this ttrse f.>ecs«Sf: f>£ atsothw epj- 



ii th(j leg 



wojjopfiiaf ivf ; m 

spleiaoressal shuiiv 
Twdve how$ pet! 
silt- l-iSid df;vel(-;<. 

in th« i«s« and ar 
;<diri;^»i<.-;is for ti;t~ t-piwdfrs bioeiiinsj- if: ovdt.:- 
ii) p**nsjit atisrliisg her -.in t-rsi Susds esriy, ^ssl.'O- 
intestmai psciiig wji.'i iit:ijt<id tramreeisKy utilssis^g 
a cwrrent otitpwt of U> MA of Ss'e setsjads dwra- 
With ifA5i!5;-,es ovf.fv jr.ijuifo, '"ilii'S fftiite vias 
ciiosa E!S :! was r-at d^firssud fijasihle to pass the 

migisi be fyithe! trs-amsiiaed. UjaS jfitak« was well 

Withia i6 hoarii after iastiatiors of gastric pacing 
sin-i had five stools a«d was tiiCT^ffore advatseed 
isn intake and pseisg wsi dj.w.>f)»ts.«ij*d. 

Com^nent. Thi« cass- iiiusi safes t.hn U'.jsi- 
bility snd ikiv;\nts;!?es of re<,fal .'■tir-iuliiUoo 
iri certain pat)e;iis, ;nK! also {Ih; e-arJy <.OTij- 
r!U?!ii:e«!es){ of -.ifai nstasi- i'acihiaied js- 
covery ia tliis ptititS5S ^vj^h <! corrjpli(.<itc-d 
surgical probletn atsd in a debilitated con- 
dition preoperativ«ly. 

Case 3 {E. E,. U. H. 870212). Tlsis 44-y«-£ir- 
old whit* v'onisP. svjtii jhe«f;>stic hsasl rfi.^tsaie 
,uis«.3!C'i>:5aey, M.itjal sS.eso;!';, isorfic in- 
suftl<.-u«>v::.y; .jortii; st<:;ios!;;) «■ 
C0Ksp!ajn$« oJ severs ,!i«ht i<>v> 
aaoresSa, and vvwaitirig She w 
nonojxifatively, but dvirirss; ihs 
iH(sxsas«! in iwtcjjsity of t!-.e jjs; 
pai», developBrtfSHt of f«bov.fj-.i 
dse m hei white blood wviKt <m 
iove she was esspbresi fsu De* 
kparotomy shfi was fouiid ro hi 
Chokeysteetomy &s.d appsjsKli 
perfortned afttr osrefyl evvij-jr 
bowd. Six i>o«!"> po'it.oper.!! 
gastnj HJtftstinai ;? 



isssiialiy treated 



slaited, A cis; 
ids dsration 



V^A fof Svs secofii 
->«te ior gast! 



Co?fjfrf«rrf, i« this p&S;ie:ot, rso nasogastnc 
swctioD was ensployed sad tbere was no 
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nifd to sepkifc. fluids cr tkaioKks ikshj<1-i 
svouM havt- Ik-'"?! bv io« UmI m 

iV< %v^i>t ^ll(>\ Hsd retovtrv v, t>» sbori 
es5<a v^jthont proio«4td ^tquijrtmetJt for 
jsfravenoiis aarntaistratsori of B«i<1 and 

I n 1 to \ c> Hi iU ii <hc 
* 1 k hi o i -^^ts - ^ !t 

o 1 i « > i. > < si ih-> ihti \{ \ 

operations mckdmg eolectoraies a«d Tes<jc- 
tJO« of abdoramsu ais«»rysms, 

esse 4 J r 1 rt, (f , sU,^t T.*» 
«5!«itf^i to t!i* f J ^ 5i 5* 

v>b con-.tant si o i n^. ^ i ^ is 
(!«><. dijsahon Ih mal h\i\ i 1^ is<.ts. iom 1^ 
v«!»i-si However, siiwe then he M bekhing, 
8jtt((ia««. mii Jaftv frtssd food mtoietanoe. At ihn 
PK 1 <1«» !► J I 1 e jujsftsbff -vs A a bit n b» i 

1 i !>, 1 "-tus -s ^ > -» )n hit 

srfswlh. H<i started s fegutar diet «m I^eb- 
r«atY 18. The next dsy lie started vomitog 



ni 



' Six 



se«es g w«ft{cs psi«r to tbs was novf5>ai ,!. hdm- 



t( AwM wth H'jtimtte as^vTstJO'■->^ ^<.rv how 



cms was tNjnf.iiiiuHi ovsr the cesJ- 



wtho«t tescrt to expSwirtsoa, 

Commenf, Shis case sllustmtes the «se 
of gastro-jotestaial pacing both dtagfjost!- 

c&l\y aud theyapeutJcaOv. its ass here im- 
dotjfctediy eitmrnatesd le-espionttson. Tb« 
use of gastro-mtestmal pacsag m dsagaostic 
radiolo^ to detect sbnormai areas of ngid- 
its fiKitJOis or di'.jjkccTmnl mit «ol 
hdp V h (J n •> f iKo shorten 



Case"! k H ^ "M U 

od ^S'Ji<t^f 'isjn <^itt i > ill !> 

Siree-dav historv e* ttl kv Uft >la«k jun jd 
henvdiim for two dsvs. H« h;id «et bee« able to 
pass sfoois a«d had been 



( t t( t ( 



t f 



1 



attacks of re»sl i >!j fic « t i t > f i k Ot* id tsj 
sm. his abdomen was dtstended a«d silest. A 
fiat isloi of the abfiomm revealed s bdssey sto»e 
to the foit k«-5«t jxKji n3 il« lh< t t t 

t ( ») i> t ^ n i 



Oi 



0( )<i, <V i lU VI ft ( lo« \t * V 

JiOars the jE>atje«t stated he Mi snofe comforts oie. 
The nausea, vo»«ij»g. arid crampy abdomjnal pasij 
had disajjpeamj. He started pass»»g gas It hotxK 
h f i mi>\ mcjat THp rsiXt 

S > 1 tor reisovsi of h« ki 

v,(;y stOTi*: i Fif; 4). 

! J i \ c ! ts^tc<. t. '■n 

Jcilnts loti In i i i ! ^ { "> 
Kefiijx mhibitios of pfii'i'ift A«tu!.t^ m 
the dilated bowd em he counteracted by 
pacemaker stanalatson. 

Discussion 

ifiv n M)i .iud !»atM! !o,!-mvitc <>{ ib* 

cimjcal ssttsatjoiis m winvh iim cmKhiKm is 
evideat 




deuce OMt the tn^e^t$ae i>> noi ^iuih/^d, 
ratiier its activity appears to fee mhjbjted 
md restj^ined bwt it does remain respon- 

SSV8, 

tntd he jrts»->^in d j \ s v '^Xf<. u>''- i t( I 
luu id \^ mi m f t > t-<i* dua^etl nRs 

for 'several hour<: tkt i un tH^* j e 

{esj,<*d The gaseous diittntion o% the lo< p 
and saot tiie toJdas of pentomtss, ilotz oon- 
tludt^i vvere rcspo»«ble for the sjjpt si 
s»» of 5«tesU»«il costractions. DisteatJon 
of ^he ixtetfeie liapaars absorption a»d the 
fras w Ihe mt«".tise whuh is aomailv < ir 
ned awav as tast as Jt is formed, contxnties 
io avcusnulatp sisd a tKsoas ade 

Th< d^>gTC^^ ot wtevtmal diit<.ati05i <md 
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m 1 hi 1 » 

imxn -ViMifs th\t I --s f "tv t ill 

tsoii W8i:b drugs wsss aorHSal. 

5!-! i ML. pvn 5 ^ ! p*. i 

ryp<.sj*o£iOtl d fetUKw a^i d u s!-l]<.^ 
ilms UiiiKalty Jt has ii.ud]> Wj ^ix 
to 20 hoars (an average oi 16 hotirs; of 



GASTKO-INTESTIKAL FACING 



stimHlation b«fore^ pacing cowld he discon- 
thmcd in these coaditiojis. 

We have not yet completed a cotitxolkd 
dhjics) shidy * to determine and corapare 
the ti-mc mtexy&l T&qxiiT&i before rehinj of 
spoiJtj.;jt;o-;s p<?r^s{;ilJic activity po&topera- 
tivdy wtih thit observfsd whejs gastro- 
isu-stisia; pacisig has beexi xitilizod; how- 
;?ver. ihh h k-ss slgrslficast tijau the dt^r- 
cut observatiyri that ^he ftmcHoti of the 
bowel can be proTnpti)' ind»c«d and masis- 
vained by pscJeg .ih a j>ievioi;sly djitendtni 
iisactive ijites;(:f»;ii trad. 

T^l;^ ;?Sir]tsT retxuTi of bowel activity 
at:h;<'ved vhesn using gastro ijjU'iliriAl pac- 
ing is utilized has ied\i<:ed Iht: iisxit.- int{^i-VAl 
r<;-qujred for jTifrc-veooij;; aarnirdstj-Ui.-iu c<t 
iinkh and *-k>Ctrcht<'i; and !b,.v ; 
ir-t!ibation has also heen s.)-;ovt; ;;<'.l ■ v; -a 
eliiTjinated. Onsi st)t;5:k<' i<; rt;i«uu.'U };-.!0«-vr. 
As gststr!>-5!>iest}ti:i1 jmutiiity < an be indi).c«i 
aijd nsahUaiiLS'd by pacing, sss'sHowetl gas 
or gas t'Dfoied in the inU'stitses is crirrifid 
away by peristalsis. 

However, a wr!)!>ina^;on of nUAOgAittk 
siiedon snd pacissg ?iiay u.sually be desira- 
ble at the siart of therapy its eases v,-it!j a 
fuU-blowii pkrSrare of .ileus. For thi^ jcasoa, 
we have iucojijorated dse ebetrixie Coi 
stimuiatiOH ai the tip of mi ordinary piastic 
disposable nasogastric Uiha to serve a dual 
parpose. 

Clinicians aie otteri iTOi-bled on octasioii 
hi in&Ving a differcTStiai diagp.a.sis betsve^-n 
a strsnguktii^g m8<!hart!<;al obs.tnJCtion and 
paralytic fleus. Hesretcfore, iri sonse paHe^jt;; 
diferentiatjon lias been impossible and op- 
erslios of necessity earrie'd osit. Gastro- 
mtesthjssl pacmg offers j>romise in resolving 
some of these difScusk prohkms. It is; also 
iSterestiKjg io speoidate as to whether ear- 
ik'r rehsrr- of usotjlitv it! ihnjs sssociatml 
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: i«dtice the ferraa- 



- To daie, .in thi.-- ;;tudv of TJSt-eat;; p{>stf,)pcirs- 
liyg ljf)m 3i.il typss of rf.v-«c>r .--.iMgji'ui pn.>c«!ti!-iwi, 
paced patsests Ivaw sb<;w! .fet«m of petistabic ac- 
ts«ly {passage eti iSstsj.^ J in an av«ag« of 20 liows 
i$s cos»i>&y»d to an avmgs? of SS ho«rs m th« 
jsseed gfoifp. 



widi {x«it<m}tis migl 
tion of adhesk)ns. 

Distention impairs absarptio 
peristalsis is eSective in earryiag the i«- 
testinal gas aw«y thus eorrectiag or pre- 
v8«tSi3g distention which is a major factor 
respoasible for impaired absorption. These 
eircumstaiices may pensiit early oral iatake 
in patients postoperatively. We have tried 
this in a mimbef of our patients with sik> 
(jess, by allowing oral fiaids while they 
were being paced instead of resortiGg to 
intravenous fluids and nasogastric suotkia, 
Wider exploration of the ieasibiiity cf this 
iriethtic^ is vrnhf wny. 

Oor experisner.tv ori dogs showed tisore 
force,f\il peiiskddc activity i.« r«'4:pO}:ise to 
pacjjig when the stomacljs were filled with 
iiqmds as judged both by direct observa-^ 
tion a«d balhxsn pressure stndies. Hunt aad 
Spurrell '" showed gasfcric eniptying to be 
evpOTserJial m form and fi-ndanientaHy de- 
pendcrit on dk- x'olnnie of ^.^stric coiitents. 
Our EndiTijis si!ppi>.rt their ob.servations. 
Not e\'ery peristaltsc wave indiiced by pac- 
ing at Ihe aniiiirr, CJ.-osses the pylorus. This 
sssrsuhites sormsl Eastrie jnotiliJy atsd is e;-,- 
pluksiible by ejsU?Tf:>gastr5c sellexes (nvvira'; 
or h;>anoo;al ; wliicli regnilate gastric :?ifnptyv 
ing.* I'i appears that t.he uornjal rneicb&Jiism 
of gastric exnpiyj.ng is not ^dte?^^d by pac- 
ixi% 11-iis )s adva^tageoni:, as otherwise 
diarrh-ea rnigrji follow eacls nieal or ax-m- 
wilh paciog wert eacli persstak.je witve (»n- 
dncted across the pylorus and trav./j\cd the 
entire bowel 

Moxp.^ooe^ h;:;j; a nuirked etlecS '-n 
lessening gastric snotiliiy ;j«d i-is^r'-x-tsing 
ihe ivixm of. the pykirns interh^ring Vsitl; ihe 
jiornssJ gastric: CT->pi>ing rate With mcing 
peristalsis csn be itidoce<;l uTicler I he eiiect 
of Jtiorp!o3>e but gastric. e-Tiptying is sinsi- 
iarly s-eta.tdecl i^eiiserol (pethidine; has 
beea repoxted to huve vi,rtcsa.lfy no elhx r or; 
msranal tone and peristalsis sven in ci i<Sy 
eilective doseJ'' 

In the c^inieai studies reported, wc have 
bee« foilawiflg response to pacing by a«s- 
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Bf-LCUTAY ET Al- 

ctiltatuHi of tbe abdoinea for b(->wd sy«r>ds, ;uk1 \h 
axid msi-ka-ig th<: iinn. «beri pahsfr:*:;. -so-M v^?;f-n:-i 
pass fiahjs iix-d Vvht-n p;H.ir><-; it-. (.>..i<t 

started iaimedktely p-)$;icipi?fai:5Vir;\\ dc- covt-ry 

•i\e;> i:se(i arid pe^biKps due t-.' ;i deco^i)- 
pressed stomach, bowel soojkIs lisav not he 
m^ihmdMf; in ihc fct fexv IjOuiv H-.w- 

'erst;-; are pnife:; sn'o 5h<? du'xienusn by 
periitaiiic wsix es Sb.at cross the p>1c»ruK am) 
h::tvd dov.i) the diuxU:t(5JtTi, typ-k;;il peri- 
staltk; sounds are heard. When pstlejits 
art' aliosvyd oval mi&'ke, this h mme le- 
markabk;. 

A pitcs^i^-aker area has bfi-eri desci ibed *' 
as being k>cated in thi? siKiotxi portion of 
•ihe di.Kx1eftt>m and fttrt^'roOing the acSivsty 
of thy SJnall ixiiastine somewhat nimihis- to 
the sitrm sicxk- in the bs'arL We have not> 
iii vet, i'uHy invent igateci the om^Auiiivis 
efficacy of ;-i!ir«n;kltioti it) this ;i.t<;;i, hai have 
arb^harih- chosen dsv ;!re;i. of most marked 
;iotivity in th& sion-Ach for stimijbitiori of 
motility; oamely, the ar5tnmj< As pefistaltk 
waves are isduced here aad woss the pylo- 
ms md are carried dowii the duodentjm, 
they wUI of necessity activate the duwie- 
ii«m wMeli sa turn, haviag a pamnate 
area, thm stijimlated, J^^ay control the rest 
of th« iiitestisa) tract. We have «ot proved 
whette gastrocelic reflex may be aro«sed 
by pacing via tbe stomach bat return d 
peristaltic activity in th« upper gastro- 
mtestiKsl tract has been achieved by stimtj- 
latioe from the rectujm, 

€as{TO-!X:t-Jsdnal pacir-g has beeti inbo- 
d»ced as a ne\v coacept for the aclive 
treatment ot paraiy;:ie ileus, 

Experimerstai devdoprtiea!: of a gastn>- 
Hjtestirial pscernaker and its dinical appH- 
eatis?n has been described. 

IrsdicatioKs, techtilc and advantages of 
gastxtJ-ifltestinal pacieg, both disgnostlcslly 



;i;ad iherapesrticaiiy, me ilkstrated in rep- 

Gasts'O-iLniestirial pacemakfeg shorteBS re~ 

rb«ih:;3;j:;-: !ti <;orae paueot:; tha; rived for 
n.i;:/>;;:a:;i; ic SHctioa, intravenous fiuids, and 
t;i;(^ <.K;7;gers of indaced ehxitxolyle im- 
balances, 

Acksic>vl«dgrn<int 

wyakl hkc i<> ixpre^s. ci'xx j-fwhi.ijds to Dr. 
OvV'Sji H, VV;\(igor!.'-.?«-;v! Jor his ei«;o«fagesne»t arid 



Bibliography 



[."■(JobstriiCtt-ifi Bowel t 



. .'.r; :>.::-.'r.bhl!ns. Arch, I 

3. Coodjnats, L, S, and A, C;ii«i;*»; Fhaririiio:> 
iogtcal Ba«iii of Therapeytics. Nesv Yofk, 
The MacsniSian Co,, pp. 237. 

4. Grss;t"y. K. .A,: fess* Fa«ori; Iral^f^.ncjr.g. ?«« 

in Doss. J. Fhysfcl. tXMh!, 

5. Hasselbvach, B, ;«aa J. E. Tliwn&4: C.-Hifol ef 
latfistssal Bi*ya«riic Contj^efJOiis by a D«- 
oa«»al Pacewi^er. Ah». J, of Physiol, 
gSSS, 196.1. 

Ix-^^'i-^xmp-ix. Miif a. <.i Ct-r>!2,c:-:b, -l. .'vi<;<3. 

7- Mant, j. arid W, E. Sparrd; Ga-itrit ivmp- 

tyi«g. |. Physiol, HSdOS, iSSl. 
a Lm»hm, C, W„ M. Coii««, H, E. Warden 
ami R. L. Varco; Tl}« Dtwjct Vision ic-tTs- 
(;ar<h«c ("c!rvf-<:!inr, of Coagefiital .AiuiYRshfHi 

32 Pa'iefits .vU?- V<.;,ir-;c.ui:jr .'^-jta? De{f.-c«, 
',}V-tT:4;jo- <'i VAkih M-.d Atiinvontfictsisi-is 

0. ,Mas<?<., 5' t^i'iUoastssstiBa! HiysioSo^. 

,Spnif,?S;f!d, i^Hnffi:-,, Cliurks C TKocnas, im% 

pp. 136, 

SO, Miiwi, C. \V. and A. V-V. M Smith; The 
P&cetnskinK A.;ea of LhHjdefJWfK. J, Phys- 
iol,.. nz:im, im 

d*ftelis«{. Arch, £ Mir., Chit., i4Z;423, 



14 \^ i 



s C ThoKias, 1955, 



C. W. yiSehfi! CofttsoUed Cross CtroitJation 



W Viewjch, W L,V L Gott <h><1 C ixlk 
the < i. i bsstd ^ si,U ^ M SUti 



17 W inch, \\ I \ 1 lots, >3 e > ( u' 

Block fev fhe Use si &n Artitsejai Pawinaksr 
aad » My(fs»r(3ja3 isketrotJe. Uuciilstjori 
Ees., S;410, 

IS, WiJhajMS, V,; Rdief et Fostofjerattve aiid 
Jijtestinai MotiSiiy, Lsricist, 2:21.1 -1950, 



D5SC«SSiO« 

csste, Dr. Adris» KaiilTOvity., Jm i.^^' wotkiiiii. 
5« this sat.se fcsld as<J is eqaally gratiSed witu tht 
<!\p(;\vi)V.-'ftt;:I af.d eluik:al i«s«lts wl^ich ii8V<; bften 
tsbtiiiJic-i. He hivs, however, embarketJ tw soo.v; 
basic sU^cifo, )o bf>i;iii with, on the tj'jje oi .itraiu- 
iv.s whioh is tf) bt: enspiCiyeJ, w)^efet it is a direct 
cxirrsftt stijTiuhif. Of .-iJifrm.jtissg c»«8»t stt<8«- 
ius; vi'hether, ii' it is «n ijttui sting carrsftt st!Hi«- 
iij'S, thft ffeqaevity oys.Jt-? shi)«i<i be rspttl or 
(,kiw. Of w^i«ih«r tise shaise o£ 'Ae wave of s«jaa3«s 
s}io\ijd Ix! square wave, si»& wave, or of wl«at 
shape; and }3;ia];y,, thft stu<lif;« o« the importance 
of the fr«g«<'(:i,-y of b«fsts of sttadatiori M'bicfo 

svf reiiitivdy few ch;;vif,h<:-d WiiUfi!ti!<«s k-it stt 
N{i.'«ic.«.-;a, bi,!? o;j« that did seerji isvul- 
(;CTal>]<:- of the iiasog.i.shic tv.!.>« \vith 

oal "xyfrriirnee t'> djjte, that this isss-hod i-ff gastro- 
if'S\ K ' i W f r<^, „ ! f ts f. < 




ah^ly postijperatively im s psnod of th-as; vwtiJ they 
iht.f -E/oS hi tW^e jt\>stN^ii:\,CiS pit- 

:;f-i'>ti. fhis iTi-erval va.«i;<:-d frcira .-jk lo 2-i hfitiyj 
wHh mi avi;jf>.g« of Ifj hours. At iha time that dicy 
psssesi thaiT Syst stot>3, i>se4ag aad i«iraveTit>es 
ikvSds were discoiitiwied sftd osa! hrtak-; tarfitsjtsd. 



The cvuvf^r.t f.hat has b«ft« ij.^i^d for piicirss in 
!>i!; oi ;».«,<)] i:ases is ptovided by this svhsII <f>X 
e.-VlS X .vdf-^.\->nfsiri«d bati.sf>' pssweftx! 

liKit c.il::;;i th.«^ jVrs Sia.'t which i aai Iwlding «p. 
■fhe lac-gi; ini;i ^vhiul.s >ou ?sw i» thft fnotios pic-- 
?«se ov;f o.-v-p^Ti-Si^i^iit^J stijssjIatJHg »»»t which 
p<;rtvi)tJed u.>; to vary tJse slreaigtk, type, s«d vJv.ra- 
Uiin of the stMJmktiag cumat, Kxt«asive invcsii- 
gstiOR has hem. do«« in oat aait«at htlxfiatovy, 
atjd s» hwjtiaos wR<ler fluoroscopy assd at wporatiois 
with the abdomen ops« tjpoa the tyjKss oi s«f«i«t 
t>pto»ai for howe) stimaktioa. The t^txXts tit those 
shidses have altowed ss to sisipMy Uils ehtsical 
unit (Peri'SUrt) btscsose It does »0t tieed to ht< 
variable. The Peri-Siart provides a c«tmst of 10 
!T!jl!i:i5Ti:icfC'. A} 30 cycfes pcf sccosd. The doratiosi: 
cA shf- >U!iJnh.x;; is S to 10 seconds, 8»d it seeoi«s 
Lxsi ii" !hf. ifsKiuios oeevfis oiice a jainsste, A <ik- 
ixnixhk-. uiisfiy,;};;*^!!* calisoter sJectjrode of poly- 
vmyl pkstic is provided for ciinleal usage. 

h> She jnotioB j>ici:«ye j«st presetrtisd yoa wei* 
able to .'lOft the very pKiiTipt response of the gastro- 
jjitesliaal tn-itf tfi paf.fjmabsr .istmnilatiot) in tii« 
das' with hih; r>!.-n!0!>itir:. it: f;.«.t, ili-s .l«d«C'sd cos^- 
traetit-?)-; vs'tsre ;d«f;(!i.;ii to ihui.c. rjcoi!fii«f> \n the 
tsvmnaJ ■n-'.hnAi U. is i:>!.ev<?ji.:j;g tha- if: « paper irs 
1909 ytsois gaiitro"iat8»Ur>al fu«eti08, .Hot?, .wen- 
ti'W ihe hin that i« his animal ^-adfes the howl 
even tboa«h covered with pits htm peo'tositJs was 
fespo«ssYe to «warha«ica3 stimuH in virtuaily a 

(i Ln^t! iii^'i!^ TV-"^t M> otfL is> 'k>.is vs. 
do hiiv« s vieions ciide of bowel djstefiti(J» dire 

llw Mjverity of thf- paw,!-! nTnl dn; er.";r<; <.yd-' cf 
howiil pariilysis j.s kept is Hiotion, G»3tvtt-i«testlnai 
pacirig, fomhiried with a period of s«ctto« whsK 



